Introduction
Recently, the theory of fuzzy functions has been developed quickly due to the measurements of various uncertainties arising not only from the randomness but also from the vagueness in some situations. For example, when considering wave height at time t denoted by t f , due to the influence of random factors and the limitations of the measurement tools and methods, we may not precisely know the height t f . It is reasonable to consider the wave height as a fuzzy random variable on a probability space ( ) ( ) 2 , , ; n L P R Ω  , but did not consider its measurability. Based on Kisielewicz's work (1997) [2] , Kim and Kim (1999) [3] studied some properties of this kind of integral. Jung and Kim (2003) [4] modified the definition in 1-dimensional Euclidean space R so that the integral became a set-valued random variable. After the work [4] , there are some references on set-valued integrals and fuzzy integrals. One may refer to papers such as [5] - [13] etc. and references therein. Zhang and Qi [14] (2013) considered the set-valued integral with respect to a finite variation process directly instead of taking the decomposable closure appearing in [4] [6] and other references. As a further work of [14] , here we shall explore the integrals of fuzzy stochastic processes with respect to finite variation processes and prove the measurability and boundedness of this kind of integral, the continuity with respect to t under the Hausdorff metric and its representation theorem.
This paper is organized as follows: in Section 2, we present some notions on set-valued random variables and fuzzy set-valued random variables; in Section 3, we shall give the definition of integral of fuzzy set-valued stochastic processes with respect to finite variation process and prove the measurability and 2 L -boundedness which are necessary to our future work on fuzzy stochastic differential equations.
Preliminaries
We denote N the set of all natural numbers, R the set of all real numbers, 
Let ( )
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be the family of all nonempty, closed (resp. nonempty compact, nonempty compact convex) subsets of
, define the distance between x and A by ( )
A R x R * ⊂ ∈ , the support function of A is defined as follows:
, , ;
, , ; 1) The level set
denote the family of all fuzzy sets
which satisfy the above conditions 1), 2), and 
. Such a mapping G is called a fuzzy random variable (cf. [17] ). Let
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be a fuzzy random variable and 1 p ≥ , The following conditions are equivalent (cf. [15] ):
We define
Lebesgue-Stieltjes Integrals with Respect to Finite Variation Processes
Let ( ) , ,P Ω  be a complete probability space equipped with the usual filtration 
is separable in norm. From now on, we always assume the sigma-field  is separable with respect to P such that the set-valued integral and fuzzy integral can be well defined.
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